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Introduction: The crystal structure of BaVS3 suggests one-dimensional electronic structure: the V4+ ions form 

a chain where the distance between the atoms is almost the same as in the vanadium metal. In spite of this, from 
electronic point of view, the BaVS3 is almost isotropic. The small conduction anisotropy (σc/σa=3) is believed to be 
the result of the octahedral S environment around each V atom, which determines the orientation of the d-orbits, 
and tilts them out from the chain direction.  BaVS3 has a metal-insulator transition at TMI =69 K, accompanied by a 
sharp spike in the magnetic susceptibility1,2. The high-temperature phase is a strongly correlated metal with mean 
free path in the order of the lattice constant. It appears that the 69K transition is not symmetry breaking: it is a 
pure Mott transition which does not involve either magnetic order or any static displacement of atoms.  
Susceptibility3, NMR and NQR measurements4 indicate another, symmetry breaking, phase transition around 
30K. Single crystal resistivity measurements under hydrostatic pressure5 indicate the possibility of a quantum 
critical point at about 20kbar. 

Methods and Materials: We performed 
an IR reflectivity study on three well-
characterized single crystal BaVS3 samples at 
U10A.  We also attempted to study the IR and 
Raman properties in a diamond anvil cell at 
the U2B beamline.  

Results: Representative reflectivity results 
at ambient pressure are shown in Fig. 1. 
These spectra were obtained on the largest of 
the three samples.  Notice the lower cut-off 
frequency of about 20cm-1.  The brightness of 
the synchrotron source was critical in 
performing the low frequency measurements. 
The results on the smaller crystals were 
similar, but of lesser quality.  Crystals of about 
300micron width and 10micron thickness were 
successfully mounted in the diamond anvil 
cell, and measurements were performed at 
several pressures and temperatures, but the 
results do not lend themselves to a 
quantitative analysis.  

Conclusions: The reflectivity of a metal should approach 100% in the low frequency limit.  The most striking 
feature of the results is the non-metallic character over the whole temperature range.  This indicates the presence 
of a pseudo-gap even at room temperature, where the dc conductivity is metallic.  The phase transition at 70K is 
accompanied by a slight drop of the reflectivity and a re-arrangement of the low frequency spectral weight.  The 
transition at 30K leads to the appearance of pronounced phonon lines in the spectrum. The presence of sharp 
phonon lines and the further reduction of the reflectivity points to a low electronic background absorption, i.e. the 
opening of a true energy gap in the electronic excitation spectrum.  A more detailed analysis of the results, 
including the calculation of the optical conductivity, is in progress.  
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Figure 1. Reflectivity of a BaVS3 single crystal at three
representative temperatures


